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Bcccowjhmh Maywo-MCCJicnoBaTcjibcKHH HHCTKtyT no KpcnncHWO 

CKB35KHH H 6ypOBWM paCTBOp3M : 



154) yCTTORCTBO JUlfl PEMOHTA OBCAilHUX KOJIOHH 



Hjo6pCTCTHC OTHOCHTCJI K yCTpOH CTBaM , npH- 

mchhcmnm npH ycTawoBKC npoAonwio-rcxfcpHpo- 
BaKHbix njtacrupeu K3 mct2u*uik^cckkx Tpy6 

B OOOWHMXj KOJIOHHaX Hc4>TaHb«, rajOBMX a 
BOA*HMX CKBaJOOl C IlCJlbK) BOCCTaHOBnCHKH 
rCpMCTHWOCTH CTCHOK KOnOKH. 

H3BCCTHO yCTpOHCTBO JVW yCTaHOBKH MCT3J1* 

nmecKMX iwacTwpeH, cor«Jp*amee sanonBcanwH 
XHOKocTMo 3/ucnriHbiH cocyn, cnycicaeMbiH 
k Mcciy noBpcxneHHJi ko/iohhw hj Tpoce. Ha 
ooBepxHocm 6annoHa cneuHanbHUMW 3axMMa* 
mh KpemfTca MeTaroiimecicHM nxfcpHpOBaHHbiii 
nnacrupfc. BnyTpH anacnwHoro cocyAa b »ifl- 
Kocn» noMcm«t bo^mbhom aapjw c 3ncicTpo- 
ncTOKaiopoM. PactunpenHe rmacrup* b kojkm- 
hc ocymccTBJiacTcn; npH Bspuac .3ap«a»?[11^^ • 
Ochobhum HcnocraixoM JToro ycTpoMCTBa *b- 

JWCTCfl TpyZIHOCTb ACXri>CICC«KH paBHOMcpnoro 

pacnjHpeHHJi -nnacrapfl no bcch ujimhc. 

HaMooncc^CjiJOicHM no TexionecKOM cywHoc-o 20 
Tit h iiocfiiracMOMy {K^yjibTafy k npcflharacMO- s 
My flBJiftcTCH ycrpoHCTBO xuin pcMOHia o6caa- 
hmx Konoiw, concpicamce nonyw unanry c 
ynopoM, <})opMHpyiotijyio ynpyryx) ronoBicy, 



xccikhh KOHyonyancoH u yaaHOBJicHHbifi hi^ 
uiTiHre Mwy ynof)OM r KOHycoM-nyaHCOHbM^: : . 
npoflOJiwio, rot^pipoBaHHtifi nJiacnjpb^[2J v :;^ : ^ ; 

HeupcraTKOM lOBCCTHoro ycrpoficTBa .miw^; v 
ctcji to, wo xcctkhh KOHyc-nyaHcoH ' npcilBa-^ ^ 



5 pHTcnbHoro paamtpcHiw npoflontHO- ro4>pHpoBaH« 



10 



15 



koto luiacnipa bwdojiuch c majucoft ooKoiofl g^* 
noBCpxHocTfcw. TaxoM KOHyc npH pacui HpcHMM ' 
unaAHH miaCTupJi coaaaer o6paTHWH ncptmC 
Mcianna. B pcrynbTaic KaacnaH H3 snajycH 06- 
pajycT ABOHHWi KeopxHMbt nnacTwpa k kojwh- . 
HC ApymM HCAOCTaTKOM ycTpoHciBa ^^S!^M 
BoaMoacHocrij ^MioiHHHBaHiw KOHy^nya^nig^ 
d o6\^ofi^onorac H>3a HCJli ^ tn } t ^^^$ 



^ I 

1 



HHUU MCJ3iy^*H^ JUiaMCTpaMH. . A^^^fc^^ _ 
Ka«CTBa ^MOOT^HTlIOBbllilCHHC iSSSSSo^ 

cro nyTCM hcioijowhji 3axnHHHBaHHJi s b" pe^ 
MOHTHpyCMOH KOJIOHHC KOHyca-^tf^Ba^j 

Ucnk AOCTHra^cflrTCM^«iTo Bry^HCTBcJ 
aw pcMoim^oa^x*^ 
no/ryw umHry c ynbpoM, (J)opMHpyiomyio yn- 
pyryeo ronoaicy, jkcctkmm ■ KoHyc-nyaHcon m V 
ycraHOBJiCHHMH Ha luranrc Mowxy SWP 0 ^^;' 

1 ■* V^?-' 
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KOHycoM-nyancoHOM npoAonbito-roc|)pHpoBaHHhiH 
nnacibipb. KOHyc-nyaHccm BbinoAHCH C npQAOAb- 

J.HMMH , K3HaBK3MH, MMCWUtHMM flCpCMCHHWH pa- 

*^c^ :r yBWinHBaK)iuHMai or MeHbuicro; ocHoea- 

*"• — *•' ' «_ » ' finirTVl. 



b npouccc pacuiMpciiHH anaJiMii bk/hom3ctch 
vector: KOHyca, na kotorom yroA o6pa3yioweH 
KaHaBOK Boapacraci no 35-40°. BnajWHbi njiac 
v Tbipfl ■ 5, . ynpaBJiHCMbic dthm ynacTKOM; pc3KO < 
a h nou T3KMM yrnoM paapwaa- 
KOHycoM-nyaHcbHOM^2|^<})OT. „6). 
ABH*eHMe K0Hyca : nyaHCOHaj^i^fei 
K:; B03HHKH0BeiiMH> :BHCK6HTaKTiioro : , .^J 



% : ^^TO^i^^;f>a^cM nonbjKCHHM^Ha; , _ ^ ^ . K n . „ ; . t , ™ 

3^:^ ro^pHpoaaHH^^ 8; ; o 9^ c ^!£$£" -W^t 

;Tii4pH; VHa '4)Hi\ 6 - KOHyc-nyaHCOH.^paapea: ynpyroM^pMMpyiomcM ronoBKofl^l^^^^p^r 

^^-ycr^MCTBo aha ,>cmoht3 o6caiHbii^py6. co- v t S ' <^3KcnepHMeHTaj^^ 
ACinicHTl^opMHpyiouiyio ynpyryK>]ronpBK^!^ n <^eMa;o6pa3yK>meH KaMaBOK^ ? -KOHyca.iiya^.^ * 
;,w^«fi-.ioHv C .nvancoH 2. M,nonyioliinaHry 3. ;■ — 2 "3i,aqMTcnbHO bahact Ha KaqccrBo; pacuiH- ;H . 




5*.-. 



20 



cxWa 2''iiawcnbHO bahact H a KaqccxBo pacuiH- 
pcHitH-nJi3CTbipa-M oceBoe ycHA«e npoxo^c-^^ 
hha KOHyca-nyaHcona. Yron nbm>CMa o6pa3yH>-: ; : 
meii Menec 35° He flaer kah naet sieaHa^TCAtr 
Hoe yBCAvneHHe npoxooHoro oHaMCipa nAacrbi- 
pa a yroA noA>CMa 0 6pa3ywmcH 6oAce 40 . : ; , 
seact k anatoueAbHOMy yBeAJWCHHio Heo6xoAH- -i 
Mbix occbmx ycHAHH oaa npoxoweHHA KOHyca. 
25 nyaHCOHa h yxyjuueHHio KaMecraa pacujHpeHHA. 



WccTKHfi: KOHyc-nyancoH .2/ h ,nonyw|unaHry 
"Ci^cxacTCA^ycTpoMcrBo b cKBa^cHHylKlMeciy 
HapyuiCHHA koaohhu na nacoaio-KOMnpcccop- - 
Hbix hah 6ypHAMibi< xpy6ax 4 bmcctc. c. Meiaji- 

J1MMCCKHM HAaCTbipeM 5. KOTOpblH OAHHM ' KOH- 

udm onnpaeTCA na Konyc-nyancoH 2, a oi occ 

Boro ncpeMCiiiciiHH BPcpx yncpacHBacrca yno- 

pOM 6. ;■; ;•" rfv#; : 

. :r )Kcctkhh Koiiyc-nyaHcoH 2 npencraBAACT co- 
. 6om ycc^cHHbiS Koifyc (4)Hr. 6), w? ; 6okoboh 

nOBCpXHOCTH KOToporo BbinOAHeHbl » « 

paAHyCHWC K3H3BKH no HHCAy ' BAf 

pa S. YroA HaicAOHa o6pa3ywmcii 
cocraBAAKKUHH 9- 1 2° , yBCAHWBaeTCA ao 35- 
40° y 6oAbiucro ochob3Hhb Konyca. Pajwyc 

K3H3BOK nCpeMCHIIlIH. Y MCllbUJCrO OCHOBaHHfl 

(4>Hr, 3).KOH4jHrypauHfl KOtoporo : noBTopHCT 

BHyipCHHHM KOIfTyp IlAaCTbipfl, P^^5,^^^^? 

ycy BnajufH nAacrwpH, a 3aTCM v yBCAHWBaeTC«. _ r ,™« r 

SnpHMep; aah Ko^ca-nyaHcoHa. npHMCHACMO- ' ' 35 pacuiHpeHHH nAacrupA rAaAKHM KOHyco^ 
n> inn pcMonra 146 mm ^ ^^x^k^.^ .; . yrAOM no^cna o6pa3yiomcH a 9-12 , kzk 



nv Bna^^acrw^ - ^ ^ 35-40^ no^c^au^l^ ^ 

^iS^Sk 7; ^p^HHA^ac^pH KOHycoM.nyaHCOHOM^npoxoA.oH^ 
WUMeTp yBenHWBacTCH no onrouieHHw k RHa- 
M«py KOHyca Ha 6-7 mm b 146 h ao 8-9 mm 
BVtl , o6caj»u4x ipy6ax. 3to nooso/weT cootbctctbch- 

jP^ro noBK>p»« , ho yMeHbUMik maMeip yapoftctB .«M; |««»"P«-. 
, 6h paBeHjpa^-H^HHH'inpoflonwo^ nnaciMpeH a v - ; 

.li^nu^CTCa: f " ^SHaWI^nOBUCHTfc Hafle)KHOCTb hx paobTM. npw ' 



paxwyc KaHaBOK y MCHbiuero ocHOBaHHAj: 

COCtaBAACT 11 MM, B cpeflHCM CCHCHHH ; (<J>H1\4) 

16 mm, y 6oAbiiic.ro ocKOBaHHA KOHyca 

28 MM (<J>HT. 5). • ' 

YcraKoBKa nAacTup* b koaohhc o6caAHbix 
tpy6 ocymccTBAflcrcA nyrcM npoTATHBajuiH <ie- 
pc3 Hero xecTicoro KOHyca nyaHcoHa 2 • <J>op- 
MHpy WHICH toaobkh 1 ($Hr. 2). 

B.HaqaAC, b 6e3onopH0M X4>ht. 3) H «acnw- 



40 



45 



3TO tlpHHATO B npOTOTHRC, npOXOAHOH AJUMCTp 

cooiBCTCTBy ct AHaMCTpy KOHyca- nyaHCOHa. 

••• .- • ^i&^^&i*: 

'>■»•■"■'■.' 

OopMyna H3o6peTCHH« 

YCTpOHCTBO AAA peMOHia o6caj!HblX KOAOHH^ 

coaep^amcc noAyw unanry c ynopoM, 4k>pmh- 
pywmyio ynpyryio roAOBicy, ^ccctkhh Konyc- 



R na«aAC b 6e3onopH0M (qht. J) h iaciw . pywmjtu jwj™ • «" - 

B HaqaAC. b w3onop xw ' cmh- ■ " ">¥fi nyancoH h ycraHOBACHHbiH Ha iinaHrc MCOTy 



IljT ifcm — ■ — 

,„,„ T „ KaHaBicaM KO" pyeMoii KonoHHC KOHyca-nyaHCOHa, nocnejomH 

npH ^OM ^r^^S^^n^H.^^ KaHaBKBMH. HMCtty ■ ■' 

Hyca-nyaHcora 2. KoHiaicr hx ^^^^^^^r^^Jma pmHyc. yBexi^HBaiouodiai 
ceMCHHif k xony no y j - e „ MCHJ|(> . 5 S 0 t MeHbiuero OCHOBaHHfl Konyca k BoJiiuieMy. , 
ce ncAopMaiotH unaflMH SnaronapH ncpeMcwn*- « „„„„„.„,. c 

Zy ^wcy 7 ».x »pe Ma huci no flyrc (*HrJ- npH 3,om Bucty™ ™ 3 ™V»™ a ^™\ ■ 




mm 



n> ociioiiaiiMH Konyca nya!ic=:!3 cnrTSBJiaci 
35-40°. 

.. ... .v>i.' HcrowMicM Mii(t»opMauMH 

^"^g npimaibic bo - BMHMaHMc npM 
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(54) DEVICE FOR CASING REPAIR 
1 

The invention relates to devices that can be used for placing longitudinally corrugated 
patches made of metal pipes in casings of oil, gas, and water wells, with the aim of restoring 
the leaktightness of the casing walls. 

A device is known for placement of metal patches, containing a liquid-filled elastic 
receptacle lowered to the location of the damage to the casing on a cable. The corrugated 
metal patch is secured to the surface of an inflatable bag by special clamps. An explosive 
charge with an electric detonator is placed inside the elastic receptacle, into the liquid. 
Expansion of the patch in the casing is accomplished by explosion of the charge [1]. 

The major disadvantage of this device is the difficulty of achieving uniform 
expansion of the patch over the entire length. 

The device closest in technical essence and achievable result to the proposed 
invention is a device for casing repair that contains a hollow rod with a stop, an elastic 
forming head, 



a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between the 
stop and the conical ram [2]. 

A disadvantage of the known device is that the rigid conical ram for preliminary 
expansion of the longitudinally corrugated patch is implemented with a smooth lateral 
surface. Such a cone creates a reverse bend in the metal upon expansion of the furrows of the 
patch. As a result, each furrow forms two areas of undercompression of the patch against the 
casing. Another disadvantage of the device is the possibility of the conical ram getting 
jammed in the casing due to a slight difference between their diameters. 

The aim of the invention is to improve the quality of the repair and its reliability by 
eliminating jamming of the conical ram in the casing under repair. 

The aim is achieved by the fact that, in the device for casing repair containing a rod 
with stop, an elastic forming head, a rigid conical ram, and a longitudinally corrugated patch 
mounted on the rod between the stop and 
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the conical rani, the conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base to the larger base, where the ridges of the patch match the 
longitudinal grooves of the conical ram, and the tilt angle of the generatrix of the grooves on 
the larger base of the conical ram is 35°-40°. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the 
same, in the working position; Figs. 3, 4, and 5 show the stages for straightening the 
corrugated patch; Fig. 6 shows a cutaway view of the conical ram. 

The device for casing repair contains elastic forming head 1, rigid conical ram 2, and 
hollow rod 3. The device is lowered into the well to the location of damage to the casing, in 
tubing or drill pipes 4, together with metal patch 5, which at one end is supported on conical 
ram 2 and is restrained from axial movement upward by stop 6. 

Rigid conical ram 2 is a truncated cone (Fig. 6), on the lateral surface of which are 
implemented longitudinal radial grooves according to the number of furrows in patch 5. The 
tilt angle of the generatrix of grooves 7, which is 9°-12°, increases up to 35°-40° on the larger 
base of the cone. The radius of the grooves is variable. On the smaller base (Fig. 3), the 
configuration of which duplicates the inner contour of the patch, it is equal to the radius of 
the furrows of the patch, and then it increases. For example, for a conical ram that can be 
used to repair 146 mm of casings, the radius of the grooves is 1 1 mm on the smaller base 
(Fig. 3), 16 mm in the middle cross section (Fig. 4), and 28 mm on the larger base of the cone 
(Fig. 5). ... 

Placement of the patch in the casing is accomplished by pulling rigid conical ram 2 
and forming head 1 through it (Fig. 2), 

At first, under unsupported (Fig. 3) expansion conditions and partially under 
supported (Figs. 4 and 5) expansion conditions, when the ridges of patch 5 begin to push 
against the wall of casing 8, the process of expansion of the patch by the cone occurs at a 
slope of the generatrix of the grooves equal to 9°-12° (Fig. 6). The furrows of patch 5 in this 
case fit tightly against the grooves of conical ram 2. Their contact in the cross section normal 
to the path of conical ram 2 during deformation of the furrows, owing to the variable radius 7, 
always travels along an arc (Figs. 3-5) without reverse bend of the metal, which prevents 
formation of areas of undercompression. Then 
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during expansion of the furrows, the section of the cone is included in which the angle of the 
generatrix of the grooves increases up to 35°-40°. The furrows of patch 5, straightened out by 
this section, turn sharply and at such an angle break contact with conical ram 2 (Fig. 6). 
Further motion of conical ram 2 leads to the appearance of contactless expansion of the 
furrows of patch 5 as a result of the angle of rotation of the generatrix of the grooves by 
35°-40° and the action of elasticity forces in the compressed section of the patch. Final 
squeezing of the patch against the walls of casing 8 is accomplished by elastic forming head 
1. 

It has been experimentally established that the slope of the generatrix of grooves 7 of 
conical cone 2 significantly affects the quality of the expansion of the patch and the axial 
force of penetration of the conical ram. A slope of the generatrix less than 35° does not result 
in an increase (or results in an insignificant increase) in the flow diameter of the patch, while 
a slope of the generatrix greater than 40° leads to a significant increase in the required axial 
forces for penetration of the conical ram and a deterioration in the quality of the expansion. 

For a slope of the generatrix of the grooves of the cone equal to 35°-40°, after 
expansion of the patch by the conical ram the flow diameter increases relative to the cone 
diameter by 6-7 mm in 146 and up to 8-9 mm of casings [sic]. This makes it possible to 
accordingly decrease the diameter of devices for expanding longitudinally corrugated 
patches, and hence to increase the reliability of their operation. When expanding a patch by a 
smooth cone with a slope of the generatrix of 9°-12°, as assumed in the prototype, the flow 
diameter corresponds to the diameter of the conical ram. 

Claim 

A device for repair of casings, containing a hollow rod with a stop, an elastic forming 
head, a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between 
the stop and the conical ram, distinguished by the fact that, with the aim of improving the 
quality and reliability of the repair by eliminating jamming of the conical ram in the casing 
under repair, said conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base of the cone to the larger base of the cone, where the ridges 
of the patch match the longitudinal grooves of the conical ram, and the tilt angle of the 
generatrix of the grooves on the larger 
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base of the conical ram is 35°-40°. 

Information sources considered in the examination 

[see Russian original for figure] 



Fig. 1 
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1. US Patent No. 3175618, cl. 166-63, published 1965. 

2. USSR Inventor's Certificate No. 388650, cl. E 21 B 43/10 (1970) (prototype). 



[see Russian original for figure] 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 



[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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